Introduction
Discrete inequalities involving functions of one or more independent variables and their forward differences play a fundamental role in the development of the theory of discrete time dynamical systems. Over the years, the discovery of new discrete inequalities and their applications has attracted much interest from many authors (see [1] - [16] and the references cited therein). The aim of the present paper is to establish some new discrete inequalities in three independent variables and their forward differences. The method used is quite elementary and based on fundamental inequalities.
Statement of results
Let R be the set of real numbers, N = {1,2,...}, A = {1,2,..., + 1}, B = {1,2,.. ,,to + 1}, C = {1,2,.. .,n + 1} for k,m,n in N, and E = A X B X C. For a function / : Then where
and
Remark 2. We note that the inequalities (3), (4) are motivated by those established in [15] for functions of two independent variables. By taking Pi = 1 for i = 0,1,2,3,4, we get the discrete inequalities of Opial type in three independent variables.
Proof of Theorem 1
For (r, s,i) £ E and / £ F(E) we have the following identities r -1 3-1 t-1 implying the inequality
Raising both sides of (15) to the p-th power and using to the right-hand side the Holder inequality with indices p, p/(p -1), we have
Summing both sides of (16) on E, we get the required inequality in (1). Raising both sides of (15) to the p-th power and using to the right-hand side the Holder inequality with indices p + q, (p + q)/(p+ q -1), we have Summing both sides of (18) on E and using to the right-hand side the Holder inequality with indices (p+ q)/p, (p + q)/q, we have
This is the required inequality in (2) and the proof is complete.
Proof of Theorem 2
Observe that (7)- (15) 
and the following identities hold for (r, s,t) € E and / G F(E)
s From (15), (23), (24), (25), using the Holder inequality with indices pi, Pi/fa -1) for ¿ = 0,1,2 and 3, respectively, we get the inequalities fc 771 71
Now summing both sides of (30) on E and rewriting the sums, we get the required inequality (3).
To prove inequality (4), observe that (26)-(30) hold. Multiplying both sides of (30) by \AzA 2 A\f(r, s,i)| P4 , then summing on E, using Schwarz inequality repeatedly and rewriting the sum, we get (4). The proof is complete.
REMARK 3. The inequalities established in Theorems 1-2 can be considered as further extensions of those given by author in [8] - [10] , [15] . An interesting feature of the inequalities established in this paper is that the analysis used in their proofs is quite elementary and our results provide new estimates on this type of discrete inequalities.
